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PURPOSE: To obtain technique for transferring a fine pattern whose size is below the 
limit of minimum size by means of light diffraction by the usage of light by using 
the light effusion from a dielectric body, that is, evanescent wave. 

CONSTITUTION: As to a mask substrate 4; a total reflection prism is provided on a 
side opposite to a conductive material film 5 on which an original picture pattern is 
drawn. When laser incident light 1 enters the substrate 4, it is reflected at a joint 
surface with the film 5 of the substrate 4 at an angle of θ , and is totally 
reflected at an aperture part without the film 5, so that all the incident light 1 is 
reflected at the angle of fctheta; . Reflected light 2 is discharged into the air 
through the substrate 4 and the prism 3. At this time, the light comes out from the 
substrate 4 as the evanescent wave (light) and it is attenuated soon at a part other 
than the aperture part because of the film 5. Thus, the incident light is totally 
reflected at the original picture pattern surface, only the evanescent wave is 
propagated to the photosensitive material by close contact, and the fine pattern 
whose size is ≤ 0 . 2μm is transferred. 
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ABSTRACTED -PUB -NO: JP08179493A 
BASIC -ABSTRACT: 

The method involves positioning a prism on a mask substrate (4) . The refractive index 
of the prism is the same as that of the mask substrate. An original picture path (5) 
is drawn on the surface of the mask substrate. The pattern is made of an electrically 
conductive material. A light is incident through one slope of the prism on the 
original picture pattern surface. 

Total reflection of this incident light is performed through the other slope of the 
prism . A light sensitive material (7) is provided on the original picture pattern 
side of the mask substrate. An evanescent wave is propagated to the light sensitive 
material on the sample substrate. 

ADVANTAGE - Enables transcribing pattern of 0.2 micrometer thickness or less. Enables 
miniaturization of semiconductor device. 

CHOSEN-DRAWING: Dwg.l/9 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to detailed pattern imprint technology or open opto-electronics, such as 
semiconductor lithography technology, and is to offer the technology which imprints a detailed pattern 0.2 micrometers or less 
especially using light 
[0002] 

[Description of the Prior Art] As a means to use light, and to imprint or expose a pattern, the reduction projection exposing 
method is common. This is technology which illuminates a mask and imprints the pattern on a mask on an exposed substrate 
through a reduction projection lens. Then, the lower limit d of the pattern formed is defined by diffraction of light, and is given 
by 0.6 lambda/NA (lambda : wavelength of light, NA: numerical aperture of a lens). In JP,62-5081 1,B, it is phase shift dew as a 
means exceeding this limitation. Moreover, the technology of adopting the method lighting of slanting as JP,04-267515,A, and 
raising the resolution limit is indicated. As detailed pattern imprint technology exceeding the limitation of optical exposure on 
the other hand, promising ** of an electron beam lithography or the X-ray lithography is carried out. 
[0003] 

[Problem(s) to be Solved by the Invention] it considers as the technology which raises the resolution of optical exposure, and 
even if it adopts the technology currently indicated by JP,62-5081 1,B and JP,04-267515,A, the detailed pattern which converts 
into spatial frequency and exceeds 2 NA/lambda (however, NA the diameter of opening of a lens and lambda wavelength of 
light) cannot be imprinted For example, even if it adopts such technology as an excimer laser stepper, in the present condition, 
only the minimum pattern size around 0.15 micrometers is obtained. 

[0004] On the other hand, an electron ray imprint or X-ray duplication technology has highly-precise-izing difficult for the 
guarantee of the dimensional accuracy by the thermal strain with difficult formation of a mask pattern etc. with difficulty etc. 
compared with the replica method of light. Moreover, there are many faults, like in a vacuum, imprint or the institution of X line 
source will become huge. Furthermore, although optical process technology is stable in process, when adopting an electron ray 
imprint or X-ray duplication, many investment for process technical starting is needed. 

[0005] Therefore, the technical problem of this invention is to develop and offer the technology which exceeds the limitation of 

the minimum imprint size by diffraction of the above-mentioned light using light how. 

[0006] 

[Means for Solving the Problem] In this invention, in order to exceed the limitation of the lower limit by diffraction of light, the 
light from a dielectric oozes out, namely, an evanescent wave is used, a pattern 0.15 micrometers or less is imprinted, and 
formation is made possible. 
[0007] 

[Function] In order to use only an evanescent wave as an imprint light, incidence is carried out so that the diffracted light may 
not spread to a sample side, and an incident light may carry out total reflection in respect of a mask substrate (dielectric) with a 
subject-copy pattern. It is required to set up the incident angle theta to a direction perpendicular to a subject-copy pattern side at 
this time, so that (1) formula may be satisfied. 
[0008] 

sintheta>l/n(l) 

However, n shows the refractive index of the mask substrate which has a subject-copy pattern. Only an evanescent wave can be 
made to ooze out in air from opening of a shading film by this. In opening (size of 0.3 micrometers or more) which the diffracted 
light spreads, the same optical imprint as the conventional technology will be performed, and this will spread only an evanescent 
wave from minute opening (size of 0.3 micrometers or less) which the diffracted light does not spread, if a subject-copy pattern 
is irradiated by the diffracted light like drawing 3 in order to imprint all the patterns of one-layer portions with the arbitrary 
imprint in semiconductor lithography (i.e., since a big pattern 0.3 micrometers or more and a minute pattern are mterrningled). 
The quantity of light which light spreads is large, and since the quantity of light becomes very small, it becomes impossible 
thereby, to imprint a minute pattern by minute opening by big opening. In order to prevent this, propagation of the diffracted 
light is prevented with the above-mentioned total reflection lighting, and it can imprint by the evanescent wave also by big 
opening. 

[0009] Moreover, in order [ that an evanescent wave is spatial ] to ooze out and to form a pattern in a resist, there are a method 
of making it an evanescent wave not ooze out spatially, and a way the generating side of an EBANESSENTO wave makes the 
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portion near a sample spatially. The former example is shown in drawing 1 and the latter example is shown in drawing 8 . 
[0010] in the former, in order to ooze and to prevent **, it is a blot of electric field not in a dielectric but in a conductor - ** is 
prevented the thickness of the conductor at this time « a shading partem or an opening pattern - you have to make it smaller 
than one of the minimum pattern sizes The evanescent wave of this is for only the minimum pattern size grade of a mask 
substrate front face to the above oozing out. 

[001 1] The latter forms a concavo-convex pattern in a mask substrate, and the phot mask which used these heights as the optical 
imprint portion is used for it. When lighting light carries out total reflection of this to glass in the interface of a gas or a vacuum, 
an evanescent wave spreads it from the interface to a gas side, and the strength decreases it exponentially. If this is used, the 
strength of an evanescent wave can be patternized spatially. That is, if irregularity is formed in the glass interface spread like 
drawing 8 , strong power spreads from heights, and since distance is far from a crevice, propagation power will become weak. It 
can stick so that this may contact completely the heights which ooze out the photoresist and EBANESSENTO light on a sample, 
and compared with the former, the practical EB ANNE S SENTO light imprint with the sufficient use efficiency of light can be 
realized. 

[0012] Above both need to force the sample imprinted to a subject-copy pattern strongly, and they need to stick it so that there 
may be no gap. This adhesion method is realizable by the method performed from the former. Thus, fundamentally, total 
reflection of the incident light is carried out in respect of a subject-copy pattern, by adhesion, the sensitization material of a 
sample is made to spread only an evanescent wave, and it imprints a minute pattern 0.2 micrometers or less. 
[0013] In addition, as mentioned above, below for the above-mentioned minimum pattern size, the best layer to which an 
evanescent wave contacts a subject-copy pattern at least in order to obtain the high imprint resist pattern of an aspect ratio, since 
only the above-mentioned minimum pattern size grade oozes out from a mask substrate front face must make a photosensitive 
layer thin, and needs to use a multilayer structure resist. Moreover, a minute pattern 0.2 micrometers or less can be formed on a 
semiconductor by performing a resist application, after carrying out flattening processing, since a semiconductor front face has 
the irregularity around 1 micrometer, and performing this imprint. 
[0014] 

[Example] The fundamental example of this invention is shown in drawing 1 . The master mask to imprint consists of conductive 
material films 5, such as chromium which functions as the transparent mask substrate 4 and shading films, such as glass. The 
shading film of the position which the subject-copy pattern which should be imprinted on this conductive material film 5 is 
drawn, and an evanescent wave should penetrate corresponding to this is removed. Moreover, what has applied the sensitization 
agent (for example,. photoresist) 7 which starts the photoreaction on the sample substrate 8 imprinted was used here. 
[0015] The place different from the conventional optical imprint is located in the place which formed the prism 3 for total 
reflection in the conductive material film 5 with which the subject-copy pattern of the mask substrate 4 was drawn, and the 
opposite side. Here, the refractive index of prism 3 and a substrate 4 is the same, or it is desirable that it is a very near value. 
Moreover, it is better to really have constituted prism 3 and the mask substrate 4 from an object, or to use the material with the 
almost same refractive index, a near liquid, or a soft thing as a spacer 25, as shown in drawing. Moreover, prism 3 and the mask 
substrate 4 may be forced directly, and optical distributor shaft coupling may be given. 

[0016] Thus, as shown in drawing, incidence of the laser incident light 1 is carried out. If it is made for the incident angle at this 
time to satisfy a formula (1), since total reflection will be carried out also by opening which is reflected at an angle theta by the 
plane of composition with the conductive material film 5 of the mask substrate 4, and does not have the conductive material film 
5, all the incident lights 1 will be reflected at an angle theta. The reflected light 2 is emitted into the atmosphere through the 
mask substrate 4 and prism 3. It is required for the outgoing radiation side of prism 3 to establish and absorb an extinction means 
so that the emitted reflected light 2 may not return to a mask side. Drawing, it is omitted for simplification. At this time, although 
light jumps out of the mask substrate 4 as an evanescent wave (light) 6, it is immediately decreased for the conductive material 
film 5 except opening. However, in opening, it oozes out for a long time by the inside of the atmosphere. 
[0017] this - oozing out like drawing 2 , if it separates to the same extent with the size's of opening depending on the size of 
opening, the luminous intensity which jumps out will be decreased to about 1 / 102 to 1/103 to an incident light 1 For this reason, 
it is necessary to make thickness tm of the shading film 5 of a conductive material as thin as possible. Moreover, the thickness of 
the sensitization material 7 on the sample substrate 8 is also as thin as possible, and it is necessary to carry out. Furthermore, it is 
required to stick this to the conductive material film 5, and to carry out near of the gap S to 0 as much as possible, and it is 
desirable to make it several lOnm or less. 

[0018] Although the means as aligners, such as a movable carriage which carries a sample, an adhesion means, laser radiation 
optical system, a shutter, and a timer, was omitted drawing, these are used by optical exposure and X aligner from the former, 
and are enough. 

[0019] A beam expander and collimator ability are required for laser radiation optical system. The light below 460nm 
wavelength like Ar ion laser and helium-Cd laser as a source of laser is obtained, and it is enough. Moreover, that in which a fine 
pattern is formed as sensitization material 7, using what suited the wavelength of a laser beam is chosen. Since EBANESSENTO 
light seldom spreads the thickness tr of the sensitization material 7, its 0.1 -micrometer order is desirable. 
[0020] An EBANESSENTO imprint (exposure) is performed using such a sample. Light is irradiated, if sufficient optical 
intensity for sensitization material spreads through the subject-copy pattern drawn on the conductive material film 5, into the 
sensitization material 7, photopolymerization, crosslinking reaction, etc. will occur and a latent image will be formed, then, it is 
the conventional technology ~ develop negatives, print (BEKU) and pass a process - a detailed pattern 0.1 micrometers or less 
can be formed using the light which is usual 
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[0021] moreover, the shading section is a blot of electric field not in a dielectric but in a conductor in order for an evanescent 
wave to ooze and to prevent ** - it is important to prevent ** Below for the above-mentioned minimum pattern size, the best 
layer to which an evanescent wave contacts a subject-copy pattern at least in order to obtain the high imprint resist pattern of an 
aspect ratio, since only the above-mentioned minimum pattern size grade oozes out from a mask substrate front face must make a 
photosensitive layer thin, and needs to use a multilayer structure resist. Moreover, a minute pattern 0.1 micrometers or less can 
be formed on a semiconductor by performing a resist application, after carrying out flattening processing, since a semiconductor 
front face has the irregularity around 1 micrometer, and performing this imprint. 

[0022] Next, the need for the EBANESSENTO light imprint by total reflection is described using drawing 3 . transparency of the 
light from mask material when drawing 3 illuminates mask material to a perpendicular mostly as the exposure method used with 
the conventional technology — oozing out - etc. - ******** __ it is drawing shown in ** type Opening of sufficient size in which 
the imprint in semiconductor lithography can spread the inside of air as the diffracted light in the shape of a mask in 
consideration of imprinting all the patterns of arbitrary one-layer portions here, and minute opening which is not made shall be 
mterrningled. If light 1 irradiates the subject-copy pattern drawn on the conductive material film 5 on a substrate 4 at this time as 
shown in drawing, in opening (size of 0.3 micrometers or more) which can spread the diffracted light 9, the same optical imprint 
as the conventional technology will be performed (although an evanescent wave 6 also oozes out at this time, it is small 2 or 
more figures as power). From minute opening (size of 0.3 micrometers or less) which the diffracted light (propagation light) 9 
does not spread, it is accepted evanescent wave 6 and spreads. The quantity of light which light spreads is large, and since 2 or 
more figures of quantity of lights become small, it becomes impossible thereby, to imprint a minute pattern by minute opening by 
big opening. In order to prevent this, propagation of the diffracted light 9 is prevented by the above-mentioned total reflection. 
An optical imprint can be carried out by the evanescent wave also in big opening by this, and the bias of power with a pattern 
size can be abolished. Moreover, it is more desirable to irradiate a sample by the circular polarization of light or elliptically 
polarized light, in order to imprint a pattern correctly, although the laser beam had the linearly polarized light, the circular 
polarization of light, and elliptically polarized light. This is for a bias to happen in the direction where the amount of the light 
which oozes out from opening by the linearly polarized light is right-angled in electric field or the direction of a magnetic field. 
What is necessary is just to let a laser beam pass in lambda/4 board to change the linearly polarized light into the circular 
polarization of light. 

[0023] On the other hand, in the interface of an optic, reflection places and multiple reflection and multiplex interference take 
place. In order to prevent this, it is desirable to attach an antireflection film to an optic. 

[0024] Drawing 4 is an example at the time of laying on top of drawing 1 and preparing a function. In the case of the 
semiconductor device, the structure 19 was formed on the Si substrate 8 as shown in drawing, and in order to carry out flattening 
of this, a buffer layer 10 and the sensitization material 7 are formed. This is a means often used, in order to form the high resist 
for etching of an aspect ratio with flattening processing. The pattern 20 for alignment was formed into the mask (subject copy) 
pattern, and the pattern 21 for alignment is formed into the structure. Here, the two above-mentioned patterns are set using the 
optical microscope. Drawing, lighting optical system is omitted in this microscope. The light which came out of lighting optical 
system illuminates the two above-mentioned patterns 20 and 21, with an objective lens 12 and an ocular 1 1, expands the optical 
image from there and changes it into an electrical signal by CCD camera 13. A CCD camera image is shown in 14. Although the 
sensitization material 7 and a buffer layer 10 penetrate the wavelength of lighting light, it is required for sensitization material to 
choose the wavelength which is not exposed. What is necessary is just to specifically choose the wavelength of 500nm or more. 
It detaches so that a mask and a sample may not be contacted, and as shown in drawing, the micro mirror image of the doubling 
mark 20 of a mask is obtained like 15, and the doubling mark image of a sample is further obtained like 16 in the doubling mark 
image 1 5 of this mask. 1 8 is a sample move doubling control system, and has maintenance of a sample and control of the gap of 
a mask and a sample, an adjustment mechanism for doubling, and a control-system function. Where it adjusted so that a CCD 
camera image may be in the state of drawing using this adjustment mechanism 18, and this is maintained, a mask 5 and a sample 
are stuck, and superposition work is completed. 

[0025] Then, as the view 1 showed, EBANESSENTO exposure is performed using total reflection, and a latent image is formed 
in the sensitization material 7. Then, the pattern which formed the concavo-convex pattern in sensitization material by 
development, and was further formed in the buffer layer by making this into a mask at the sensitization material 7 of wet etching, 
dry etching or an electron beam lithography, X-ray lithography, etc. can be used as a mask, and can be formed. As mentioned 
above, adhesion with the conductive material film 5 which functions as the sensitization material 7 and mask of the best layer by 
the resist of the multilayer structure by which flattening processing was carried out becomes good, and can form a detailed 
pattern 0.2 micrometers or less with a sufficient precision also on the Si substrate 8. 

[0026] Drawing 5 shows the exposure (imprint) method in the case of repeating total reflection many times. As shown in (a), a 
laser beam is inputted into the mask substrate 4 from the prism 22 for incidence. As shown in drawing, it is reflected in the 
shading section, and in opening, total reflection is caused and all incident lights are reflected. The boundary section of the 
conductive material film 5, the air of an opposite side, and the mask substrate on which the reflected light functions as a shading 
film also causes total reflection. Thus, by repeating total reflection many times, as shown in drawing, and shown in drawing, 
since the conditions of total reflection collapse, the laser beam 2 in which even the prism 23 for outgoing radiation was reflected 
is drawn into the atmosphere. At this time, by opening which the laser beam irradiated, EBANESSENTO light oozes out from 
opening and exposure is performed. Next, in order to expose the field which is not irradiated, as shown in drawing, as shown in 
(b), only de moves the prism 22 for incidence, and the prism 23 for outgoing radiation, with an interval maintained, after that, it 
exposes like (a) and the whole exposure is completed. In this case, it is required to set up and control de as correctly as possible, 
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and to move the above-mentioned prism 22 and 23 so that it may not overlap in consideration of the field which a laser beam 
irradiates. [0027] Drawing 6 shows the case where move relatively and a laser beam is exposed so that the whole exposure field 
may be covered, when the path of a laser beam is narrower than exposure area. A latus field can be uniformly illuminated by 
moving an incident light 1 like tracing 24 on the plane of incidence of the prism 3 in which it was prepared on the mask substrate 
4, as shown in drawing. Here, although the means of a beam scan is omitted, it is important to scan a mask and a sample so that 
the incident angle of a laser beam may not change, where it fixed the illumination system of laser and a mask and a sample are 
stuck. Moreover, it can fix, where a mask and a sample are stuck, and a laser beam can also be scanned so that the incident angle 
of a laser beam may not change. Furthermore, although a continuation scan and a step scan can be considered for a scan, 
considering uniform exposure, a continuation scan is desirable. 

[0028] Drawing 7 shows the case where repeat the subject-copy pattern of a mask on a sample substrate by step-and-repeat 
movement, and the same pattern is imprinted continuously. 

[0029] In (a), only SI makes a sample and a mask and alignment work with the pattern of a sample and a mask pattern is done 
like drawing 2 . Then, as shown in (b), a mask and a sample are stuck and the EBANESSENTO light imprint of this invention is 
performed. Next, as shown in (c), further, only SI makes a sample and a mask, and only ds moves a mask and a sample 
relatively, and as shown in (a), it does alignment work with the pattern of a sample, and a mask pattern. Then, as shown in (c), a 
mask and a sample are stuck and the EBANESSENTO light imprint of this invention is performed. This can be repeated and a 
pattern imprint can be performed in the whole sample. 

[0030] About alignment, it is possible also by managing movement precisely only as 1 time of the beginning after next time. 
[003 1] Here, although drawing 1 and the application of 4 were shown, drawing 5 and the exposure method of 6 can also be taken 
in. 

[0032] Moreover, although this example described the EBANESSENTO light imprint to a semiconductor substrate, it is 
applicable also from a viewpoint of a subject-copy pattern copy. In this case, the glass blank which attached electric conduction 
material films, such as Cr, to the sample can be used. Since exhaustion of a subject-copy pattern is intense and this is needed in 
order that this method may use adhesion exposure, this work becomes very important. Furthermore, since EBANESSENTO light 
decreases this imprint immediately in air, although it sandwiches a liquid or gas between a mask and sensitization material, it is 
effective. In addition, imprinting only a pattern with the size which the diffracted light does not spread by this method is also 
considered, and this is also the range of this invention. 

[0033] Next, the example of the mask for raising the use efficiency of the EBANESSENTO light of this invention further is 
described. 

[0034] As stated also in advance, unless EBANESSENTO light oozes out and it makes the gap of a field and sensitization 
material below into the thickness grade of a shading film at least, EBANESSENTO light does not spread to sensitization material 
efficiently. Then, although the conductive material film was used as a shading film in the previous example, in this example, the 
concavo-convex pattern was formed in the mask substrate, and these heights were used as the optical imprint portion. By this, the 
photoresist on a sample can be stuck so that the heights to which EBANESSENTO light oozes out may fully be contacted, and 
the optical imprint which used a more efficient practical EBANNESSENTO light can be realized. 

[0035] A fundamental example is shown in drawing 8 . The master mask to imprint is the same as the composition of drawing 1 
except for the point which is a subject-copy pattern by the concavo-convex pattern formed in the side which touches the sample 
of the mask substrate 4. If incidence of the incidence laser beam 1 is carried out at the angle theta which carries out formula (1) 
satisfaction as shown in drawing, total reflection will be carried out in respect of a concavo-convex pattern, and the diffracted 
light will be emitted outside prism 3 as the reflected light 2. At this time, the EBANESSENTO light 6 oozes out along with a 
concavo-convex pattern by this example. Therefore, propagation of light is efficiently realized by the sample 8 to which the 
sensitization material (photoresist) 7 was applied for the EBANESSENTO light 6 which oozed out from the heights of the mask 
substrate 4 in the state where it stuck from the substrate 8. Thereby, lightweight-izing of the power of a laser light source and 
shortening of imprint time can be attained. 

[0036] Other examples of the mask of this invention are shown in drawing 9 . (a) is an example using the phot mask it is [ a 
refractive index ] almost the same as the mask substrate 4 it, and equivalent to the phot mask of the structure shown in drawing 8 
using the material 50 which light penetrates, (b) is the example of the structure where the material 50 with the almost same 
above-mentioned refractive index as the mask substrate 4 side was applied, and the subject-copy pattern was formed in this front 
face, (c) is the example which carried out the cross section the saw-tooth wave or whose edge replaced the pattern with the cross 
section of rectangle structure, and became blunt. 

[0037] Thus, if the material of a mask substrate and the pattern formation section is changeable, since a means to form a detailed 
pattern can be chosen, it becomes very effective in phot mask formation. Moreover, in the case of a line and a space pattern, 
structures, such as a grating, can be used, and the phot mask of the structure of (c) is convenient in the case of. In the imprint of 
this line and a space pattern, carrying out incidence of the laser beam aslant, and perforating the EBANESSENTO light imprint 
of a line and a space pattern in the field in alignment with the line, is the method of abolishing the leakage of the diffracted light, 
and it is very effective. 

[0038] In addition, preparing the same heights as the height of the heights of a subject-copy pattern around a subject-copy 
pattern can prevent destruction of the heights of a subject-copy pattern, when it sticks, and it serves as effective structure as 
shown [ (a) -(c)]. 
[0039] 

[Effect of the Invention] If this invention is used for the micro-processing process of a semiconductor device, formation of a 
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detailed pattern 0.1 micrometers or less will be attained using light In the present condition, although there is a limitation of 
about 0.4-micrometer micro processing when the light of a visible region is used, since the subject-copy pattern to the size of 
several lOnm can process it with electron-beam-lithography technology, if this is used for a subject-copy pattern, an optical 
imprint can change that it is possible to this field, and can contribute to minute-ization of a semiconductor device. Moreover, in 
the present condition, promising ** of an electron ray imprint or the X-ray duplication is carried out at minute pattern formation 
0.2 micrometers or less. However, there are many faults, like compared with the replica method of light, highly precise-ization of 
the guarantee of the dimensional accuracy by the thermal strain with difficult formation of a mask pattern etc. imprints or 
becomes what has the huge institution of X line source in a difficult vacuum. Moreover, although optical process technology is 
stable in resist process, when adopting an electron ray imprint or X-ray duplication, many investment for process technical 
starting is needed. Although an electron ray imprint, drawing, or X-ray duplication raises the price of a mass semiconductor 
device and a deadlock of semiconductor industry is produced from this, low-pricing in respect of [ these ] cost is realizable with 
this invention. 

[0040] Furthermore, this invention can be applied to other industries (an information processor, micro mechanism, etc.) which 
use semiconductor ultra-fine processing technology, and contributes to detailed-izing and densification extremely. 



[Translation done.] 
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